Gout is a clinical syndrome presenting with recurrent, painful arthritis caused by deposition of monosodium urate. Urate crystal deposits are usually detected in the synovial membranes, joint capsules, articular cartilage, and periarticular tissue, and, rarely, in extra-articular areas (1). Gouty panniculitis is characterized by subcutaneous depositions of urate crystals with lobular panniculitis. We report here a case of this rare variant of gout, in a 47-year-old man who also showed characteristic depositions of crystals in the bone marrow.
radially arranged crystals surrounded by foreign-body type giant cells and lymphohistiocytes had invaded subcutaneous tissue in alcohol fixation ( Fig. 2A) . On immunohistochemistry, silver nitrate staining was positive on crystals and Congo red, Alcian blue, von Kossa stain, and Periodic acid-Schiff (PAS) staining were negative (Fig. 2B) . Infiltration of numerous crystals and osteosclerosis with scanty haematopoïetic cells were observed in the bone marrow (Fig. 2C) . Under a polarized microscope with a red filter, the crystals showed characteristic strong negative birefringence. The crystals were yellow when they were parallel to the light, and blue when they were perpendicular to the light according to the rotation of the slow ray axis ( Fig. S1 ; available from http://www.medicaljournals.se/acta/content/?doi=10.2340/00015555-1393). These findings were consistent with gouty panniculitis. On radiological examination, hundreds of soft tissue opacities, which Letters to the Editor varied in size, were observed on both extremities, including the elbow, knee, and hand joints. Computed tomography revealed multiple white opacities on the renal cortex and renal vessels, and severe shrinkage of both kidneys. Combination treatment with allopurinol 200 mg, colchicine 1.2 mg and prednisolone 5 mg per day was initiated, followed by tapering of the dose over the next 2 months. During a follow-up period of approximately one year the patient's renal disease aggravated and his skin lesions were stationary in spite of careful treatments.
DISCUSSION
Gouty panniculitis was first described in 1977 by Niemi (2), and only 15 cases have been reported since (2-8).
The lower extremities are common presenting sites, but it can occur anywhere. Clinical features include solitary or multiple, painful or not, firm nodules or plaques. In the present case urate crystals had deposited not only in subcutaneous tissues of the both extremities, but also in the bone marrow.
The aetiology of gouty panniculitis is not clear; however, it might be related to elevated serum uric acid level as a result of increased synthesis or decreased excretion (5) . In addition, antecedent fat damage and circulatory stasis can lead to deposition of urates in the skin (6). In our case, the patient had been treated for end-stage renal failure by haemodialysis. Although his level of uric acid was normal at the time of biopsy, laboratory data, obtained 3 years previously, showed a high value (12.4 mg/dl). Speculatively the uric acid level became normalized in the meantime, but skin lesions did not disappear.
Microscopic examination showed depositions of amorphous eosinophilic material at conventional staining, because formalin fixation washes out the urate crystals. After alcohol fixation, crystals, infiltration of inflammatory cells, and giant cells are found (9) . Immunohistochemically, crystals are stained black in silver stain (10) and crystals are doubly refractile in polarized light. The present case presents unique features of fine, radially oriented, needle-shaped crystals with surrounding panniculitis, which showed typical strong negative birefringence under the polariscope.
The differential diagnosis includes a foreign body panniculitis and a calcium deposition diseases. Foreign body panniculitis shows granulomatous inflammation with deposition of hyaluronic acid or amyloid (7) . Tumoural calcinosis has deposits of amorphous basophilic materials with surrounding foreign body giant cell reaction, and shows positivity for von Kossa stain and no birefringence (11) . Other crystal deposition diseases, such as pseudogout, oxalosis, sclerema neonaturum, post-steroid panniculitis, cold panniculitis, and calciphylaxis, can be confused with gouty panniculitis (11, 12) . In cases of pseudogout, pale, translucent, rhomboid-to rod-shaped crystals with blunt ends are characteristic and crystals show positive birefringence under the polariscope (11) . Calcium oxalate crystals of cutaneous oxalosis are yellow to brown and show yellow or blue birefringence, but not negative birefringence, in polarized light (13) (14) (15) .
Although the optimal treatment for gouty panniculitis has not yet been established, combinations of allopurinol, probenecid, colchicine and anti-inflammatory drugs should be tried to decrease serum uric acid levels, pain and inflammation.
